quoad doctrinam transmissionis notarum acquisitarum referunt.
Shattock: Lamnarckisrn and Callosities
Adhuc ergo non confirmatur quod vulgo putatum est, aream nudam ischialem ex usu acquisitam esse et abhinc transmissam.
Folliculorum absentia notanda est, quum in varietatibus animalium atrichosis (Mus musculus, Mus rattus, Talpa europaea, etc.), praedita est cutis pilorum folliculis, etsi pili aut absunt, aut exigue crescunt.
In the investigation of biological problems it is a maxim that they are best approached by a study of their simplest expressions. The question whether characters which are acquired by the individual during a lifetime, are capable of being transmitted, is one that is still under discussion, in spite of Weismann's important contribution to the evolutionary problem, which directly denies it.
The Lamarckian hypothesis that the acquisition of characters, as distinguished from their spontaneous appearance, is the chief source of the variation underlying evolution, though fully adopted by Herbert Spencer, was not admitted by Darwin as a satisfactory manner of accounting for the adaptation of the various forms of life to the localities in which they are found and the media in which they live. Much hangs upon the meaning given to terms in all such discussions, and neither of the terms concerned-" acquisition" and " transmission "is invariably used in the same sense, or with the same limitations. Let me, however, take the anatomical data indicated in the title of the paper first; and afterwards proceed to comment upon them.
The chief feature in the Lamarckian doctrine is the transmission of such characters as have been acquired by increased exercise. What, then, is a simpler instance of local overgrowth resulting from increased exercise or use than an epidermal callosity ?-the local thickening that comes from an increase of the pressure and friction which it is the natural function of the epidermis to bear. Any area is capable of so thickening under such circumstances; and, as a yet more pronounced result, the corium and subcutaneous tissue may participate.
The Callosities in the Camel. Everyone is familiar with the callosities over the sternum of the camel, and those parts of the limbs on which the animal rests. They are constant features, whether the animals are reared in a menagerie or under the natural conditions of the desert; and they are present both in the one-humped and the two-humped varieties. The callosities are hairless areas of skin over which the epidermis is notably thickened, hard, dry, and fissured. The largest is thatover the sternum, upon Pathological Section FIG. 1. Carpi flexi sectio sagittalig ex Camelo neonato. Outis ubique crassitudinis equalis est, atque pilis praedita. In situ callositatis supra ossis metacarpi extremitatem postea acquisitae, nec pili absunt, nec epithelium callosum.
A sagittal section of the flexed carpus ("t knee ") of a newborn camel, made exactly in the mid-line. The skin is of uniform thickness tbroughout, and is everywhere equally well provided with hairs. The site of the callosity which is subsequently acquired is over the metacarpus, immediately below the flexure of the joint., The preplration, with the others referred to in the text, is now in Museum of the Royal College of Surgeons. (The figure is slightly reduced.) 281 Shattock: Lamnarckisnm and Callosities which the weight of the body chiefly rests. In the forelimb the callosity lies over the carpus (sometimes called the " knee "), and there is a second over the eminence of the olecranon. In the hind limb they are situated over the knee, and on the outer aspect of the ankle. An examination which I was able to make of the sterna of four camels shows that the bone beneath the callosity does not in any way participate in the overgrowth or sclerosis. One of these skeletons is in the Museum of the Royal College of Surgeons; the others I was able to inspect at the British Museum (South Kensington), through the kindness of Mr. Pycraft.
Such being the condition of the callosities in the adult, what is it at-the time of birth ? In order to study this I obtained, through the courtesy of Captain Flower, the Director of the Zoological Gardens, Cairo, the foetus of a camel, which reached the College in excellent preservation, the animal having been dismembered and placed in formalin. The femur of this foetus measures 25 cm. (10 in.), a length which closely corresponds with that of an animal at term. The hair of the limbs and trunk is quite white. The parts having been completely hardened, I was able to make very satisfactory sagittal sections through the sternum, the carpus, and the knee. The result shown is quite unambiguous. In not a single one of these positions is there the slightest absence of hair, or the least thickening of the epidermis, or of the corium; In short, the skin over the sites of the callosities which are afterwards acquired, is absolutely undifferentiated from the rest; nor is there any excess of subcutaneous fat over the carpus or knee; no fat, indeed, has as yet appeared in the subcutaneous tissue of the limbs at all. Beneath the skin over the sternum there is a thin layer of fat which attains a maximum of 0 5 cm. This, of eourse, does not constitute a callosity; at the most it could only be named a fat-cushion. And there is a fold of skin with a scanty inclusion of fat, representing the dorsal hump; this I have el.sewhere fully described.'
In the two-humped camel born in the Zoological Gardens, April 10, 1909, the callosities were present at the several spots on which the animal rested, when I examined it three months later; they had by this time been acquired. This observation I can confirm from -the inspection of a Bactrian Camel which was born in the Zoological Society's Gardens on March 12, 1911 . The animal, which was very lively and active, I examined with Mr. R. I. Pocock, the Superintendent of the Gardens, twelve days after its birth.
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The hair over the sternum, carpus, and knee was as abundant as elsewhere, and there was no palpable trace of thickening or hardening of the integument in any of these positions. There were two small but well-pronounced dorsal humps, dropping somewhat to one side. The length of the femur, as approximately ascertained in the living animal, was 30 cm. (12 in.). When I again saw this animal, recumbent, on June 15, 1911, there were well-marked callosities apparent over the carpus and knee.
The Callosities of the Giraffe. As a second illustration of the same kind let me next adduce that furnished by the giraffe. In the adult there. is a hairless callosity over the front of each carpus, upon which the weight is received when the animal drops upon the joint in order to reach the ground before assuming the recumbent position. The callosity is of precisely the same nature as that of the camel; and the question whether it is present at birth can be quite as decisively answered.
About four years ago a giraffe was prematurely born, in the Zoological Society's Gardens, at the eighth instead of the sixteenth month of gestation. The feetus, which of course did not live, was afterwards preserved in alcohol at the Natural History Museum, and I am indebted to Dr. F. S. Harmer and Mr. Pycraft for one of the forelimbs. In this specimen, not only is there no trace of a callosity over the carpus, but the hair is here particularly thick and long. The presence of this " mat " was noticed by Mr. Pocock and by Dr. Beddard,1 in this particular specimen; and by the former, moreover, it was observed in another animal which died in the Society's gardens when three weeks old. In the eight months' foetus the hair over the limb in general is fine and downy; over the carpus it is long and coarse. The area so differentiated is sharply limited, and of peculiar form; superiorly it is semicircular, but below it tails off into a long, narrow process which extends over the front of the metacarpus, so as to give a racquet shape to the whole.
In a sagittal section carried exactly through the middle of the entire mat, a naked-eye inspection shows that the corium is thickened in connexion with the upper, more extensive portion, the hairs of which are readily traceable, and traverse the whole of its substance. The increased thickness of the corium is obviously associated with the greater depth to which these coarser hairs penetrate. The preparation exhibiting this is now in the College Museum.
Of the mat I made a rhiicroscopic examination by means of longitudinal and of transverse sections, the latter being cut so as to include the adjoining unaltered skin. In the transverse sections the hairs in both situations have a similar direction, and are cut crosswise, or with slight obliquity; beyond the mat they are slender, of uniform size, and lie about four deep. Many of the follicular apertures are shown at the free surface; these give exit to single hairs only. In the mat the hairs are of two sizes: some resemble those of the surrounding skin; others of a much stouter kind are intermixed with them. Both kinds emerge separately at the surface. The thickness or depth of this cutaneous zone exceeds that of the skin around, the coarser hairs extending the deepest. In longitudinal sections of the mat both kinds of hairs are seen to be disposed lengthwise; they run parallel, and they emerge by separate apertures.
As to the glands present: these are all connected with the hairfollicles, and must be regarded, morphologically, as sebaceous. They lie at no great distance from the surface, parallel with, and close by the side of, the follicle; they are of a simple spindle form, and are occupied with the polyhedral vacuolated cells proper to sebaceous glands. There are no glands below the level of the hair-bulbs, and none other than those described.
The callosity subsequently acquired corresponds with the central part of the higher circular area of the mat, the tail of which persists. The area of overgrown hair increases in correspondence with the growth of the limb; and the relative length of the hairs is likewise maintained.
The occurrence of similar hair-nlats over the carpus is a well-known feature in certain antelopes. Mr. R. I. Pocock 1 observes that it was pointed out some vears ago by Dr. Murie that the carpal mat in one of these (Saiga) was glandular. Mr. Lydekker suggested that the same was true of gazelles.2 The truth of this suggestion was proved by Mr. Pocock, who found that the skin in Gazella dorcas was here notably thickened, and that this was associated with an increase in size of the sebaceous glands; the hairs covering the area entangled a quantity of " scurfy secretion."
In these ruminants a well-marked circular callosity not infrequently Camelopardalis praemature nati carpus plexus, a fronte aspectus, et pilorum tegeticulam supra articulum monstrans. In parte superioris hujus tegeticulae callositas postea acquiritur.
A front view of the carpus, flexed, of a foetal giraffe born at half term, showing the mat of long hair over the joint, and which is prolonged for a considerable distance over the front of the metacarpus. Over the upper part of the mat the callosity is subsequently formed. From a photograph (natural size). forms over the carpus from the animal's habit of dropping on to the joint in order to assume the recumbent position. It is noteworthy that the callosity in this case, however, is above, and doea not involve the hair-mat; an observation which proves that the conjunction of the two, when it does occur (as in the giraffe), is a coincidence only. I have been able to examine in detail the carpal mat in a stillborn fcetus at term, of Gazella subgutturosa, with which Mr. Pocock was good enough to furnish me. The mat, as in the giraffe, is fully developed at the time of birth. In longitudinal section the corium, to the naked eye, is markedly thicker here than elsewhere; the roots of the long, pigmented, close-set parallel ,hairs being very obvious in its substance. A microscopic study of longitudinal sections made so as to include a portion of the adjoining skin shows that the hairs of the mat are stouter and penetrate more deeply than the rest. There is a large amount of unstriped muscle, in dense bundles, connected with the hairs (arrectores pilorum). The sebaceous glands are well developed and filled with the characteristic cells; these glands open into the follicles within a short distance of the surface and do not extend at all deeply by the side of the hairs. In addition to these there is a second series of glands more deeply situated, though not below the level of the hair-bulbs. These glands are of an extremely simple, flask-like form, lined with a single layer of cells, with wide lumen, and furnished with a long narrow duct which passes upwards, with shallow undulations, between the hair-follicles. These structures morphologically represent sweat-glands, and they occur both in the mat and in the thinner corium beyond it.
It cannot be said, therefore, that the area in question contains glands which are morphologically distinct from those of the skin around. Nevertheless, it cannot be denied that the glands may be physiologically modified so as to produce an odoriferous secretion, in the same way that the peculiar odour of the human axilla is not due to the presence of morphologically differentiated glands, but to a physiological specialization, and it is noteworthy that the hairs in this situation are correspondingly hypertrophied, as in the case of a hair-mat or hair-tuft.
Mr. R. I. Pocock (loc. cit.), in discussing the function of the cutaneous glands in the antelope, adopts the view taken by Flower and Lydekker,' viz., that the secretion serves to guide the individuals of a species, whether gregarious or not, to one another. The position of the pedal (or interdigital) glands, and of those on the carpus, tarsus, I" MIammalia," pp. 315, 316. or metatarsus, would result in the leaving of a trail, either in moving over bare ground or through herbage, or when the animal lies down; and the same is true of the inguinal glands, when such are present. He does not think that this is the sole function of the cutaneous glands, since the odour of different glands in the same animal may vary, and what tale they may tell he confesses that he is unable to surmise. In regard to the well-known pre-orbital gland or " pit " of antelopes, Mr. Pocock cites evidence which indicates that it may play a sexual part: the gland, for instance, is more highly developed in the male, is small before puberty, and is nmost active during the summer season.
A curious case in the human subject is cited by Zippe, from Professor Most, of Rostock, where the cutaneous scent of the axillary glands of a particular man possessed a remarkably sexually excitant quality. It is noteworthy that the normal overgrowth of the axillary hair, like the pubic, is inhibited by removal of the sexual glands, or in cases of their hypoplasia-a fact suggesting that the cutaneous appendages in general, of these areas, have specialized sexual characters. Examples of the converse, where the odour of the "perspiration" of the female produced a corresponding effect upon the male, are given by Krafft-Ebing (" Psychopathia sexualis ").
In the case of the glandular hair-mats of ruminants, the local thickening of the corium cannot be ascribed solely to the increased development of the glandular appendages; the local overgrowth of hair is an equal factor in its production. The Ischial Callosities of Monkeys. Let me next take up the subject of the ischial tuberosities so well known in the baboon and certain other monkeys of the Old World, for they are absent in those of the New; nor are they present in the chimpanzee, gorilla, or orang. These callosities are hairless cutaneous areas which are covered with a thickened-it might be called even hornyepidermis, and lie over the ischial tuberosity. They are confined to the tailed forms, and are especially evident in the large terrestrial baboons, with dog-like miiuzzle, or Cynocephali. They are not limited to this group, for they are well developed in the Common Macacus, an arboreal form. In the tailless and arboreal Gibbons (Hylobates) there are naked spots on:the buttocks in the position of the callosities, though these may be hidden by the long hair of the skin around.
In regard to these callosities, the general view held is that they are attributable to the squatting attitude adopted by such monkeys as possess them, during the greater part of their life, especially during sleep. As will presently appear, they offer a striking histological difference from those of the camel, and one so marked that if the latter are due to friction and pressure, as they undoubtedly are, those of the monkeys cannot be attributed solely to the same cause. The fully developed callosities of the baboon and macaque are as hairless as those acquired by the camel; and to put the same question here: Are they present in the newborn animal ? In both monkeys the area is quite hairless at birth. Whether it can, at that date, be strictly called a callosity will appear from its microscopic anatonmy. The surface over the most prominent part of the naked area, viz., that corresponding with the subjacent tuberosity of the ischium, is devoid of the fine wrinkles presented by the skin around. The subcutaneous fat is thicker here than elsewhere, but the hairless corium is thinner than the surrounding piliferous skin. Microscopic sections show no appreciable difference in thickness of the epidermis in these different situations. The tail hias been cut off. From a photograph. (Natural size.) I have been able to examine the ischial " callosity " at the time of birth in the Guinea Baboon (Cynocephalits spliinx) and in Macacus. Of the former a preparation is now added to the College Museum. lt exhibits the lower part of the trunk of a newborn foetus, showing the hairless areas over the tubera of the ischia, a sagittal section being made through that of the left side. The surface over the most prominent part of the hairless area, viz., that corresponding with the subjacent tuberosity of the ischium, is quite devoid of the fine wrinkles presented by the surrounding integument. The subcutaneous fat is thicker here than elsewhere, but the hairless corium is thinner than that of the piliferous skin around. The investing epidermis is no thicker on the naked area than elsewhere.
Microscopic sections made through the parts, so as to include portions of the surrounding skin and of the subjacent, and as yet FIG. 4 . Sectio microscopica areae nudae ischialis Simiae praecedentis. Pili atque pilorum folliculi omn3ino absunt. Cutis epidermide incluso tenuis. Panniculus adiposus inter cutem et tuberositatem ischii insignis crassitudinis.
A vertical section through the 11callosity " of the newborn fcetus of a Guinea Baboon (Cynocephialus sphinx), showing the septa of connective tissue passing from the corium to the perichondrium of the ischial tuberosity. The skin is smooth, thin, and quite devoid of hairs or hair-follicles: the epidermis is not thicker over the area in question than over the piliferous skin around. (2-in.
objective. Hiematoxylin and eosin.) cartilaginous, ischial tuberosity, show that the last-named consists of hyaline cartilage, invested with a stout perichondriumrn: there is a wellmarked layer of subcutaneous fat, which is thicker over the su-mmit and sides of the cartilaginous eminence than elsewhere. The skin over the tuberosity and f'or some way in front of it, is absolutely hairless and without papille, but immn-ediately behind it bears hairs'. Vertical lines -i.e., seations of septa-of connective tissue pass from the corium to the perichondrium, fixing the overlying soft structures firmly in position. Not only are there no hairs, but there are no traces of hair-follicles. There are, moreover, no sebaceous glands, and no sweat (or other) glands, although these are well developed in the piliferous skin immediately adjoining.
In regard to the epidermis over the hairless area, this consists of a deep palisade series of cells, succeeded by polyhedral (about three deep), then by flat, and most superficially by a thin horny layer without stained nuclei. There is no continuous stratum granulosum, but isolated granular cells occur in the proper position of the stratumii.
Between the hairs on the piliferous skin behind the naked area the epidermis has the same structure, but it is wrinkled in place of being flat. There is no appreciable difference in the thickness of the epidermis over the naked corium and that between the individual hairs of the skin behind it.
In the case of a newborn Macacus, on which the stumnp of the umbilical cord was present, and which I have been able to examine, the microscopic sections showed a simple corium over the naked area, without papillk, and devoid of hairs or hair-follicles. The investing epidermis is quite thin, and the deepest cells, unlike those of the piliferous skin around, have a very imperfect palisade arrangement, and are small and polyhedral.
It will appear from these observations that at the date of birth there is no callosity in either the Baboon or Macaque-i.e., there is no hardened area, but simply a hairless patch of skin over the ischial tuberosity. The thickening of the epidermis is acquired after birth by the use, the increased exercise, to which the area in question is put.
In a young Mandrill (Cynzocephalus mormon) in which the first set of teeth had been erupted and the third molar was present in the upper and lower jaws, a sagittal section of the callosity, carried through the subjacent ischial tuberosity, shows the naked area to comprise a thickened, unpigmented epidermis investing a thin corium, beneath which there is a layer of dense fat, that is elsewhere absent. Microscopic sections show that the epidermis of the callosity presents a striking thickening of the horny layer; beneath this there is a continuous stratum granulosum, and beneath the latter a Malpighian layer. Into the last-named there project a regular series of somewhat obliquely set papille. Beneath the corium there is a layer of fat parted into lobes by fibrous processes or septa, which are fixed on the deep aspect to the periosteum covering the ischial tuberosity. At the margin the horny and Malpighian layers becom-e thinner and merge into the general epiderinis, the papillary construction becoming correspondingly less pronounced. The corium beyond the callosity is abundantly furnished with complex branching pigment cells. The macroscopic preparation is now in the College Museum. In the adult Macaque tihe callosities are particularly well developed, and assume the form of two pale, callous circular bosses. In microscopic sections the corium of the callosity is regularly papillary, the interpapillary spaces being evenly filled in with an epidermis of the regular pattern, including prickle cells, and stratum granulosum, with a stratum lucidum, succeeded by a thick FiG. 5. Sectionis; praecedentis portio magis magnificata. A portion of the preceding section more highly magnified, showing the thin epidermis covering the smooth corium of the IIcallosity "; there are no traces of hairs or of hair-follicles, or of any kind of glands. (Two-thirds objective.) horny cap. From the under side of the corium stout septa of connective tissue are proloinged, the meshes of which hold groups of fat-cells. The skin beyond is wrinkled and piliferous; the epidermis devoid of thickening, and without papillke.
I have had the opportunityof examining one Gibbon (Hainan Gibbon-Hylobates hzainanus) which died in the Zoological Society's Gardens when about three-parts grown. In the Gibbons the callosities are absent, but their position is indicated by the presence of a hairless area on either buttock. The area in question is of a deep black colour in this specimen, like the rest of the skin. The corium is well developed, and provided with papillk, but the surface is levelled and smooth, from the filling of the interpapillary spaces with epidermis. All the epidermal cells hold fine granules of black pigment; there is upon the Malpighian layer a stratum granulosum, followed by a stratum lucidum, and a somewhat thick horny layer of flat cells, which are likewise pigmented. The fat beneath presents no special features.
The naked area is not absolutely devoid of hairs, but they are few in number; well-developed sweat-glands occur throughout its extent. The area, in this young adult, has acquired no such corneous thickening as it has in the young adult of the Mandrill already described.
The group next below the monkeys, in the mammalian scale, is that of the marmosets, and it is of interest to inquire whether the callosity is indicated in these. In the adult there is not only no indication of hairlessness, but microscopic sections reveal no differentiation whatever in the integument of the buttock. The skin is loose and wrinkled, regularly provided with fine hairs (as elsewhere) ; the epidermis not thickened; and the subcutaneous fat not tied down by septa to the subjacent ischial tuberosity.
Congenital Atrichosis. The callosities acquired by the camel, as already pointed out, differ from those in the monkey in so-important a way that whatever explanation holds for the one must fail for the other. In the camel the hair is fully developed on the areas in question at the time of birth; in in the monkey it is, even microscopically, completely absent. This complete absence is a striking fact, for my own observations show that the skin of animals born as hairless variants is abundantly furnished with hair-follicles, although the hairs are absent or exceedingly undeveloped.
Hairless Mice. The longest known example of this variation amongst rodents is that of the mouse; and the first recorded instance is that placed by Clift, in 1820, in the College Museum, of which he was then the conservator. It was caught in the fireplace of a room in his house in London, and is a fully grown animal, which is stated to have been hairless from birth: the vibrissae on the muzzle are normal.
In 1855 Mr. J. S. Gaskoin' described the same condition from further observations as a zoological variety which he named Mus nudoplicatus. In this case hairless parents had hairless progeny; the latter, unfor-I Proc. Zool. Soc., 1855, p. 38. tunately, did not propagate. Gaskoin states that he examined sections of the skin but that he could see no hair-follicles. This last observation is open to grove doubt, for not only do my own microscopic sections of Clift's specimen demonstrate that the apparently hairless skin is abundantly provided with hair-follicles, but the same is true of four hairless rats and of a hairless mole which I have had the opportunity of examining. In all of the animals mentioned the skin is remarkably wrinkled or rugose, as in Gaskoin's breed, whence his name "nudoplicatus." Microscopic sections of one of the cutaneous folds of Clift's specimen reveal the presence of a full number of patulous hair-follicles, provided with sebaceous glands. The supraglandular segments of the follicles, or the portions above the entrance of the ducts, are loosely filled with delicate, desquamated epithelium; the infraglandular, are markedly finer, and without lumen. In connexion with certain of the lower segments small follicular cysts have arisen; these are lined, and filled, with similar epithelial scales. Of hairless rats there are no fewer than four specimens in the possession of the College. All are fully grown and well developed, but quite hairless, except that the vibrisse on the muzzle are not wanting.
The skin is white, and in each it is everywhere remarkably rugose, as in the hairless mice already referred to. Specimen (1) is exhibited in the College Collection of Teratology. Microscopic sections of one of the folds of the skin of the neck show an abundance of hair-follicles, loosely filled with desquamated squamous epithelium, and furnished with sebaceous glands. In the cross-section of one follicle there. lay a delicate pigmented hair. The animal was killed in a barn near Colchester (1872), and the interesting note is preserved that it was killed with a second of the same kind, which is now in the College Stores. The history suggests that the two individuals were of the same litter, and that the variation was probably a transmissible one, as in the case of Gaskoin's Mus nudoplicatus. Both of these rats, I find, are female. . The microscopic examination of one of the cutaneous folds of the second of these two rats shows a similar abundance of empty hairfollicles. In a very few there is a central hypoplastic hair in the midst of the desquamated epithelium. The follicles are furnished with welldeveloped sebaceous glands, presenting the characteristic vacuolated cells. Microcysts occur, as described in the case of the hairless mouse. In one of the largest of such cysts there is a group of fine downy hairs, in addition to the desquamated epithelium. Similar cysts containing undergrown downy hairs are met with in senile atrophy of the human 293 skin, the hairs being shed within the follicle as their development is repeated at its fundus. The striated muscle of the panniculus carnosus is well developed. The muscle follows the course of the fold, the central part of which consists of extremely delicate open connective tissue. In order to ascertain how far the rugosity of the integument might be ascribed to an ill-development of elastic tissue, sections were stained with Unna's acid orcein for twenty-four hours. The dye disclosed a number of very fine crisp fibrils of elastic tissue, intermingled with the feltwork of coarser " white " fibres constructing the corium. On com paring the sections with those of the skin of the thorax of an adult albino rat, stained by the same method, I could detect no difference in FIG. 6. Cutis plicae sectio ex mure adulto atrichoso (Mus rattus). Cutis plurimis pilorum folliculis praedita est, folliculis cum cellulis squamosis desquamatis distentis. Folliculi quidam in cystibus dilati sunt. In plica media monstrantur fasciculi musculares qui ad panniculum carnosum pertinent. Pili absunt.
Section of a fold of skin from the neck of a fully grown hairless female rat (Tegetmeier's specimen). The skin is provided with an abundance of follicles, which contain no hairs, but are loosely filled with desquamated epithelium. Some of the follicles are in this way distended into microcysts. In the connective tissue are shown sections of well-developed muscle-bundles-panniculus carnosus.
(Low magnification.) the amount of elastic tissue in the two cases. As an histological detai I may notice that the proper fibrous walls of the patulous follicles in the hairless skin are furnished with a beautiful network of finelastic fibrils disposed horizontally to the axis of the follicle.
A third hairless rat (female) was presented to the College by Mr. W. B. Tegetmeier. Microscopic sections of a fold of skin from the neck, and of a second piece of the skin of the abdomen, showed, as in the preceding specimens, an abundance of hairless follicles filled with loose desquamated epithelium. Sebaceous glands occur in connexion with the follicles, and the bundles of the panniculus carnosus are well preserved.
Of a fourth specimen (a male), which was obtained for the College by Dr. C. G. Seligmann whilst pathologist to the Zoological Society, microscopic examination of a cutaneous fold from the neck shows precisely similar appearances, but in this case a certain number of very fine hypoplastic hairs are to be met with. The hair is in some instances Cutis sectio ex mure adulto atrichoso (Mus rattus). Ut in exemplo praecedenti, cutis plurimis pilorum folliculis praedita est, folliculis cum cellulis desquamatis distentis. Hae atque illac transverse sectus, pilus monstratur tenuis, aut in epithelio desquamato aut in folliculo minuto stricte infixus.
A section of the skin of another fully grown hairless rat (Dr. C. G. Seligmann's), showing a regular series of empty hair-follicles. Here and there a fine hair is to be seen in cross-section, either closely fixed in the follicle, or in the middle of a core of desquamated epithelium. The fasciculi of the panniculus carnosus are well developed. (Low magnification.) closely fixed in the follicle, in others it lies in the midst of a core of desquamated follicular epithelium. To the follicles there are appended the usual sebaceous glands. It is to be further observed in regard to the hair-follicles, that whilst they are of striking diameter, this is so only above the entrance of the sebaceous glands, which, as already jy-17 stated, are well developed; below this level the follicle is very slender, of considerable length, and terminates in a solid bulb of epithelial cells. No papilla has been developed in connexion with the bulbous end, and the narrow portion of the follicle, being hairless, has no lumen. Some of the solid bulbs show a small central cavity, but this is in most, if not all, cases empty; in follicles slightly larger a small hair may be present. Owing to the absence of any hair to stiffen the structure, the slender infraglandular part of the follicle, though often straight, is at times bent out of line. The marked breadth of the supraglandular portion of the follicle must be attributed to the desquamation of its lining epithelium, and to the passage of sebum into it; it does not imply that the cavity was at one time filled with the shaft of a hair.
In all these hairless rats and mice the corrugation of the skin is a striking feature, which I should be disposed to attribute to a tonic reflex contraction of the cutaneous musculature, resulting from the unprotected character of the surface. The panniculus is, in fact, fully developed, and there is no lack of elastic tissue intermingled with the coarser fibre of the corium. The claws in all are dense and well grown.
Hairless Mole.-Of this variation a curious example was presented to the College Museum in 1905 by Sir Jonathan Hutchinson. The preparation is a Common Mole (Talpa europea), the skin of which is quite devoid of hair; the tactile bristles of the snout and those of the forepaws, however, are of normal length. The integument is everywhere thrown into folds, which in general take a horizontal direction, and on the back form a remarkably regular pattern. The animal, when accidentally unearthed, was quite active. Microscopic sections of the skin show the presence of closely set follicles partly filled with shed epithelium, but no hairs. Spineless Hedgehog.-In the College Museum there is also a specimen of a hedgehog (Erinaceus europaus), of which the skin is almost devoid of spines. The largest of the spines present measures an inch in length, and equals the normnal in general dimensions. The hairs on the skin of the face and the abdomen are well represented. Of the integument of this specimen I have made no microscopic examination.
Hairless Dogs.-In the same group of atrichous varieties we must place the hairless dogs of China, Mexico, and Africa. In this country hairlessness may occur as a variation, more particularly in the black and tan terriers, which appear to be associated with the blue and tan. Slaty-blue and tan dogs are prone to have the hair short and sparse, and hairless examples may occur in the same litter. The hairless dogs of Talpa europaea atrichosa a dorso aspecta. Cutis insigniter rugosa, quum in muribus jam descriptis. Sectio microscopica cutem folliculis sine pilis praeditam esse demonstrat.
The hairless mole described in the text, showing the rugosity of the skin, common also to the hairless mice and rats referred to. The animal is viewed from the dorsum.
Peru and Mexico are usually held to have been imported, and not to be indigenous to South America. In support of this, Buffon1 observes that whilst two varieties of American dog have native names and are certainly indigenous, the hairless dog has no such name. Humboldt, in his work on Deserts, Vegetable Physiognomy, &c.,2 remarks that he was much surprised at Quito and in Peru by the large number of black hairless dogs (Canis egyptius, Linn.), and he states that in the Spanish Colonies the hairless dog was regarded as having been introduced from China, from Canton, or Manila, and was called the Chinese Dog; he puts the question whether it might not have been imported by the Portuguese from Africa, with the productions of that country. I had the opportunity, not long ago, of inspecting a famous Chinese dog from the Pekin Palace. The skin was quite hairless, except that. there was some thin black, silky, fairly long hair on the scalp, which lay back over the head, and a scanty tuft of hair at the tip of the tail; some hair, furthermore, was present on the face and feet. The skin was. black, mottled with pink, and acquired a more pronounced and general blackness as the weather became warmer; in September the pink miottling would reappear. There was no general rugosity of the integument, but a local wrinkling over the back. The animal did not feel the cold, and wore no coat. The pups bred by this dog (a male) were also hairless. The dog was highly intelligent; it had no goitre.
In the Proceedings of the Zoological Society' is recorded the exhibition by Mr. William Yarrell of an example of the hairless Egyptian variety of Canis familiaris, which had recently died in the Society's Gardens. There were no. incisors and no canines in either jaw; the molars were reduced to one on each side, the large tubercular tooth being the only one remaining. Yarrell stated that he had examined the mouths of two individuals of the same variety then living in the Gardens, and in both of these the teeth were remarkably deficient. In neither case were there any false molars, one animal was entirely destitute of canines also, these teeth being, in the other, short of the proper number; the incisors were in both numerically deficient. The same author also exhibited the cranium of a hairless terrier in which the false molars were wanting. Heterocephalus glaber; H. phillipsi.-Under the above names are described two species of a small " hairless'" rodent indigenous to Africa -the first from Abyssinia, the second from Somaliland. H. phillipsi was established by Mr. Oldfield Thomas at the Natural History Museum, South Kensington, from an adult female obtained in Somaliland, and afterwards preserved in alcohol. This specimen is figured in the Proceedings of the Zoological Society, 1885, p. 845. The animal is of about the size of a common mouse. The muzzle is well furnished with tactile hairs, but the hair of the rest of the body is so fine and sparse that the skin at first sight appears hairless. There is a general and marked wrinkling of the -skin. There is no want of claws or of teeth. The rodent is well known in Somaliland from the small craters of earth which it throws up in making its burrows, and has a native name.
Featherless Fowl.-Aplasia or hypoplasia of the epidermal appendages is not confined to mammals. One curious example is furnished by a specimen in the College Museum of a fully grown and almost featherless fowl (Teratological Series). It was hatched with'out feathers, and lived in this condition for seven months. A few small feathers are sparsely scattered over the sacral region and upper part of the neck. The skin is delicately wrinkled. I may here raise the question whether these forms of hairlessness are etiologically associated with thyroid deficiency. Theoretically, hairlessness, like the shortness of the long bones in short-limbed dogs, such as the dachshund, might be attributed to a physiological deficiency on the part of the thyroid gland, short of that which results in the combination of lesions characterizing cretinism and myxcedema. Hairlessness and shortlimbness might represent graphically the occurrence of chemical aberrations in the thyroid secretion, the secretion being in different cases deficient in different of its constituents. And to these two kinds of modified external characters might be added certain forms of obesity, characterized by a particular firmness of the fat, and which are especially benefited by the administration of thyroid extract.' The case of the dachshund is fully discussed by Dr. C. G. Seligmann and myself in the third volume of these Proceedings.2 The histological picture of the epiphysial line in the dachshund pup at the age of 3 months presents no departure from the normal; in this it differs from that furnished by the human nanomelic or short-limbed foetus at term, I A. Lorand, Trans. Path. Soc., 1906, lvii, pp. 17, 18. S. G. Shattock and C. G. Seligmann, Proceedings, 1910, iii (Path. Sect.), p. 107.
whether the want of growth is an element of true cretinism, or the noncretinous condition, named, for the sake of distinction, achondroplasia. In a fully investigated example of human achondroplasia lately added to the College Museum (95.1, General Pathology), vertical sections of the lower end of the femur cut after decalcification in picric acid, showed the following points: The cartilage cells at the epiphysial line are increased in size, but form only short muriform rows; the intervening matrix is calcified, as normally, but the trabecula are individually short, and produce rather a honeycombed than a tubular structure; beyond the primary areolw the cartilage cells are enlarged and flat for a few strata, but row-formation is absent, the cells having apparently enlarged in situ without having proliferated. There was no history of the condition being hereditary, and the other children of the family presented nothing of an unusual kind. The condition in this case may be classed as achondroplasia, since the marks of cretinism are absent. The subcutaneous fat is not excessive; there are no fat-masses at the root of the neck, and there is no thickening of the integument of the lips or of the ale nasi. The root of the nose is depressed, but this, arising as it does from diminished intracartilaginous growth of the basis cranii, is not more a mark of cretinism than of simple achondroplasia. The important point is that the thyroid gland is of full size, and microscopically I find that it is constructed of a plexus of solid epithelial columns, a fair number of which present a sharply defined lumen filled with colloid, the spaces so occupied being lined with a single layer of cubical cells; the amount of colloid equals that normally present at the time of birth. The pituitary is of natural size, and the distinction between its lobes is sharply marked; histologically the glandular lobe exhibits no discernible deviation. The adrenals are of full dimensions, and neither the medulla nor the cortex present any histological abnormality. The thyroids from the two dachshunds, whose bones were examined histologically, and who died when 3 months old of distemper, showed a perfectly normal, fully developed vesicular structure. In one case the spaces were filled with homogeneous colloid, well stained with eosin; in the other a certain number of the spaces only were so occupied, the others being empty. The crucial experiment of administering sheep thyroid to a dachshund pup until the animal was fully grown was unattended with any increase of the bones beyond what is normal in this variety. (S. G. Shattock and C. G. Seligmann, loc. cit.)
To revert to the hairless animals described; I have examined the thyroid in the rats, and also in the featherless fowl already described.
Owing to the rarity and costliness of h'airless dogs in this country the results of thyroid feeding have not been ascertained. Of the featherless fowl the thyroid was dissected out and microscopically examined. In the bird the gland consists of two widely separated lobes,' deeply situated at the root of the neck, and lying on the common carotid artery. The left gland of the featherless bird was a compressed oval body, 1 cm. by 06 cm. in diameter, and 2'5 mm. in thickness. The microscopic sections exhibit a proper vesicular structure, the smaller spaces of which have a cuboidal or subcolumnar lining. The colloid occupying the vesicles is homogeneous, and stained of a pink colour with eosin; the margin of the drop is, in some, dentate; in most cases the substance is to a certain degree vacuolated. On comparing the section with one of the thyroid of a normal fowl, no difference of any significance was recognizable. In regard to the thyroid glands in the hairless rats, the condition of the material, unfortunately, did not allow of any satisfactory study, except in the case of the fourth. The microscopic sections of this show a well-pronounced vesicular structure, the spaces of which are lined with cuboidal epithelium, but hold very little colloid, the contents being finely granular, with hyaline droplets only here and there. There is no small cell infiltration of the stroma. The parathyroid on the outer border of the lateral lobe of the gland is of normal size and structure. This observation is insufficient to allow of the establishment of any relationship between the atrichosis and a physiological thyroid deficiency. In the normal adult albino rat the vesicles hold considerably more colloid, but I find that many may be empty. P. Ziegler 1 has, in a case of congenital atrichosis in a girl, aged 17, treated the patient with fresh thyroid gland, but after two months she disappeared, without the slightest benefit having by that time resulted. Dr. P. S. Abraham' has obtained some improvement in a case of complete alopecia, after ten months' treatment with thyroid gland; hair began to show itself on the eyebrows and body, as well as on the scalp.
ATRICEOSIS AND HYPOTRICHOSIS IN MAN.
This subject is so fully discussed in dermatological literature that I need only refer to it in order to make the preceding list complete.
One of the best accounts of such a case is that given by Paul Ziegler (loc. cit.), since it is accompanied with a full histological examination of the skin. The sebaceous and sweat-glands were well developed; the hair-follicles were without hairs, but distended with epithelial debris; the arrectores pilorum were readily recognizable. The subject was a girl, aged 17; her parents and sisters presented no similar abnormality.
In our own literature there is the case recorded by Thurnam 1 of two cousins, in whom atrichosis was associated with deficient development of teeth, and who never perspired or shed tears. The hair was represented by a lanugo-like growth on the body and head. Macnaughton-Jones and Atkins' describe the skin of a congenitally hairless child, as showing, on microscopic examination, sparse, abortive hair-follicles. In Sir Jonathan Hutchinson's case,3 that of a girl aged 3-, the scalp was exceedingly thin and provided only with down; it looked semitransparent and tight. The skin was everywhere very thin; over the summit of the shoulders it was not much thicker than brown paper. The nails were remarkably thin. There were no nipples and nothing like a mammary gland could be detected. There was nothing abnormal with the teeth. The child's five sisters, all older than herself, had excellent hair, but her mother had suffered since childhood from alopecia. The connexion between these two manifestations of hairlessness the author leaves open. Dr. Radcliffe Crocker, in his "Atlas," figures (Plate X6, fig. 15 ) a case of congenital atrophy of the skin in a female child, aged 5, accompanied with congenital absence of the hair and nails. The hair of the scalp hardly grew at all till the child was 3 years old, but it eventually grew well. There was nothing abnormal in the condition of the teeth. The parents were healthy, as were also two other children. The skin was thin and dry, and the whole surface, especially of the limbs, was finely wrinkled. During the first years of life small blisters would appear on the fingers and toes. This production of blisters is explicable by the readiness with which mechanical displacement of the attenuated epidermis is brought about; a result which has received the name "epidermolysis bullosa."
In some of the preceding cases the hypoplasia of the cutaneous appendages was associated with a similar want of development of other glands of cutaneous origin-viz., the mammary and lachrymal. Physio-logically interesting, in one case of aplasia of the sweat-glands, is the occurrence of fever, which was induced on exposure to sun, or by moderate work, the subject being an adult male; although the skin became flushed no sweating took place; the temperature would rise to 390 C. or more.' In some of the examples of human atrichosis more than one member of the family was affected, and the condition in some was inherited.
Miklucho-Maclays2 has recounted the case of a family of Australian aborigines, of whom the father was reputed to be hairless; of the mother no information was forthcoming. The children comprised one son and four daughters; of these the son and the two eldest daughters were hairless, and were born so; the two younger sisters (by the same father ?) were haired. The hairless brother was devoid of hair, with the exception of scanty eyelashes and a few hairs in the nostril; the axillie and pubes were as hairless as the scalp and rest of the body. The same description applied to the sister, a woman of about 50 years of age. The teeth were sound. One of the hairless daughters had two normally haired children.
Dr. P. S. Abraham3 records the case of an almost hairless woman who had two children (girls), both of whom were born with scanty hair. The mother, aged 33, was born with a little "fluff" on the head, but this soon came off, and she remained quite bald and without hair anywhere, until about 18 years of age, when it appeared on the head, and on the axille and pubes. One child, aged 5, was born with a very little white down on the head, which fell off at the age of 3 months, and since then she has been in a condition of almost complete alopecia. The other, aged 15 months, was born with a little black hair, which fell off at the same age.
Schede4 describes a family in which there were two congenitally hairless children, a boy aged 13 and a girl aged 6 months; two other children, like the parents, were normal. Microscopic examination of a piece of the boy's scalp showed the presence of large sebaceous glands, rudimentary follicles, and sweat-glands.
If we take a broad view of the various examples of hairlessness cited in the present communication, they may be divided into two categories.
One set may be viewed as pathological, and as involving a hypoplasia not merely of the epidermal appendages, but of the derma as well.
The thinness or absence of the nails in some cases proves that this is so, as does likewise the extreme thinness of the skin in general. The absence of hair is not to be ascribed to the absence of follicle, but to the aplasia of the papilla in its fundus, which is, of course, the true source of the hair. The absence of teeth is part of the same pathological condition, the development of the dental papilla failing like that of the hair-follicle. Into the other group fall the examples which may be viewed as morphological or zoological variations. In these the corium is normally developed, but the papilla at the fundus of the hairfollicle has failed wholly or in a marked degree to grow, though the sebaceous glands are well represented. In the four hairless rats described in the present communication, the claws are fully grown and hard, and the teeth are quite normal; and the same is true of the hairless mole. It may be added, too, that in the two females of the hairless rats the nipples are well developed. Under natural conditions, the survival of a sport wanting claws and teeth and inammae would be impossible, but hairlessness alone does not necessarily constitute a biological unfitness, as is proved by the existence of the hairless species of African rodent, Heterocephalus, already referred to. And, as Gaskoin's breeding experiment shows, such a spontaneous departure is capable of being propagated. It would appear to be an abrupt, welldefined, or " discontinuous" variation-a foundation upon which a subspecies might well be raised. The elephant is another example of a hairless mammnal quite fitted, notwithstanding, to live in tropical or temperate zones, if not in Arctic regions like its hairy predecessor, the mammoth (Elephas primigenius).
REMARKS.
According to the theory of Lamarck (1744-1829) the inheritance of acquired characters is the basis of the variations which underlie the whole of evolution. In any such discussion it is necessary to agree at the outset as to what is to be understood by acquisition and what by inheritance. The secondary sexual characters, for example, which appear at maturity, though technically spoken of as acquired, do not properly come within the Lamarckian category. For although they are acquired in the sense that they are not congenital, they are innate characters of which the appearance is only delayed. Certain of these external sexual characters are dependent upon the equally delayed function of the sexual glands, others are not. These two classes of sexual characters should be distinguished by different names, for it is obvious that those which may be cut out by castration or obphorectomy have a different genesis, and therefore a different significance, from those that arise at maturity independently of the function of the sexual glands. This may .be illustrated by the case of a sexually precocious chick which I have already described in the Pathological Section of the third volume of these Proceedings (p. 55) . In this bird the sexual precocity was accompanied with a marked development of the comb; but no spurs, and none of the masculine sickle feathers in the tail had at that time appeared. The latter are marks of soinatic maturity in the nale as distinguished from the sexual. In the testicles of this chick spermatogenesis was in full progress. In harmony with this observation is the fact that after castration of the immature bird, the comb fails to grow, but the spurs and a certain number of the sickle feathers in the tail appear regularly in the capon. Even if castration is carried out in the adult cock, a retrogression of the comnb is at times to be observed.
The spurs are acquired independently of the function of the sexual glands, yet as they do not grow in the normal hen they must be regarded as sexual. The particular characters that result from the action of the internal secretion elaborated by the sexual glands, alone or in conjunction with others, might be distinguished as " hormonic," using Starling's term "hormone" as synonymous with internal secretion.
We must, for the sake of clearness, even if by an arbitrary use of words, limit the designation " acquired " to characters of which the acquisition is under control; so that if the circumstances that call forth such acquisitions are prevented from acting, the characters themselves would not appear. Weismann's category of acquired characters, like the Lamarckian, is precisely of this kind, and comprises such as might result from injury, from functional hypertrophy or atrophy, and from environment, mainly of a climatic kind.' It will be apparent that the essential element of the Lamarckian doctrine is, that function determines anatomical variation, as contrasted with the other, that anatomical variation precedes function. It is necessary, moreover, for the sake of completeness in this connexion, to distinguish conditions that may be acquired in uttero as a result of intrauterine environment, &c., from those properly called congenital, since what holds good for post-natal acquisitions will hold equally true of these. The mutilations of limbs by knots of the umbilical cord or amniotic bands, the changes in the form of the articular ends of bones from intrauterine distortion, are among such ante-natal acquirements. If we merely for f j moment go beyond the grosser departures which constitute the foundation of Darwinian varieties, and which, as Huxley1 points out, may be reduced to three headings-excess of development, suppression (complete or partial), and the coalescence of parts originally distinct-if we go beyond these, and consider the evolution of tissues, it will become at once apparent how inadequate the Lamarckian theory is to explain the whole body of evolutionary phenomena. I may in this connexion cite from my review2 of the article on " Transformation and Descent " with which Virchow inaugurated the first number of the Journal of Pathology.3
Virchow, it may be stated, was not at that time either a believer or a disbeliever in the Darwinian doctrine. His position simply was that the genetic proof of the descent of man from a lower animal was still wanting, and that whenever we meet with theromorphism (the apparent reversion to an animal form) we have to deal merely with phases in the development of the individual. He proceeds to say that the phenomena of transformation present themselves in two aspects; either they are purely cellular-that is, the individual cells change in such a way that the type of the tissue becomes a different one-or, on the other hand, the change may consist in a new arrangement and combination of cells and tissues into organs or larger parts of the body, whilst the structure of the cells and tissues themselves remains unchanged. To cite from the review referred to: " In his paper, however, Professor Virchow does not discuss the metaplasia (or transformation) of tissues except in the individual; yet the importance of this subject in relation to the Darwinian generalization could scarcely be exaggerated." "Without such metaplasia there could have been not only no development, but no evolution." " The coarser or organological variations are reducible to the three headings of hypertrophy, atrophy, and the coalescence of parts once distinct. . . . These changes, however, will account for only a certain class or proportion of variations. . . . The great subject. of I Proc. Zool. Soc., 1880, p. 649. In this paper Huxley points out that this threefold process obtains alike in the later stages of the embryonic development of the individual vertebrate and in the ancestral development, a circumstance which creates a strong confidence in the general validity of the latter. histological, and therefore of functional, differentiation would be altogether left out of consideration in such a scheme." "If we take the development of the human embryo as an epitome of the evolution of the human species, the advent of Wolffian bodies, of a liver, a thyroid and other viscera, proceeds in definite order; we are not dealing with overgrowth merely, but with differentiation accompanying growth.... Nay, the very definition of hypertrophy excludes differentiation, for it is by general consent used to imply that the 'newly formed tissue shall precisely reseinble the original."
Before a liver, for instance, can vary in its grosser morphology, hepatic tissue must be produced, and no increase or diminution of function can possibly affect that which has not yet come into-existence. And so of the other organs, considered histologically. The fundamental origin of such variations as bring about the genesis of species must be ascribed, as Weismann maintains, to changes in the germ-cells, to alterations arising in connexion with the "determinant " particles of the germ-plasm. A single determinant may control the character of a larger or smaller group of cells of the same class. But even so, it will be obvious that the changes to which the determinants are subject must be, at least, of two kinds-qualitative and quantitative, if the genesis of new tissues is to be explained by the hypothesis, as well as their mere numerical variation.
That somatogenic characters acquired after birth cannot be directly transmitted, will not be disputed; the question at issue is whether the germ-plasm can be indirectly modified by these in such a way as to render them transmissible through the sexual cell. Weismann is constrained to acknowledge considerable difficulties in regard to climatic influence, as illustrated by the climatic variation in certain butterflies. He would suppose, by way of explanation, that the modifying influence of climate here affects not only body cells, but coincidently the germplasm of the reproductive cells. He rejects Darwin's theory of pangenesis, not only because it supposes that gemmules are given off and circulate through the body, but mainly because it implies an addition of gemmules-i.e., of primary constituents-to the germ-plasm of the germ-cells. The biochemical possibilities entering into the problem are unnoticed in his argument; few, if any, experimental data bearing on such a possibility were at that time extant. Yet, as Dr. Mott has urged, it is by no means incredible that the germ-plasm might be reached from the body cells, and so influenced, through the medium of a biochemical process, in a way somewhat the converse of that in which the somatic characters of puberty result from the activity of the sexual cells, even with the full allowance that this action takes place indirectly by the formation of an -internal secretion elaborated by other cells as an accompaniment of spermatogenesis or ovulation. So far as functional hypertrophy and functional atrophy are concerned, nevertheless, it seems to m-e that no post-natal numerical increase of somatic cells already developed, could, even in this subtle way, affect the germ-plasm, since such a numerical increase would not lead to the establishment of any new biochemical process, although in the case of climatic environment the event might be otherwise. For as regards plants, it has long been known that a change of "habit " may be brought about by a change of climatic conditions, and Klebs' has succeeded in producing changes which have been transmitted, although it cannot yet be said for how many generations these will hold. The sole method of determining the question at issue is, of course, that of observation and experimnent, and it is as a small contribution in this direction that the anatomical investigations described in the present paper are brought forward.
As to the non-transmission of the negative results ensuing from disuse and mutilation, Paley (1743-1805), in discussing the evolutionary schemes of his time, has long ago written: " The mammse of the male have not vanished by inusitation, nec curtorum per multa saecula Judaeorum propagini deest praeputium." 2 Even the famous case of the blind fish obtained by the Challengei expedition3 is, as I have long been accustomed to point out, by no means an indisputable instance of the atrophy and disappearance of a part from such a simple process as mere disuse-from the want of penetration of light to the depths at which the fish live. For, in the first place, it is only in certain of such deep-sea fish that the eye is absent; others are furnished with particularly large eyes. And, in the next place, such blind fish are provided with phosphorescent or luminous organs, which are not produced at the site of the abortive eye, and the function of which organs seems, in some way, to replace that of the eye, in enabling the fish to obtain its food, possibly by attracting prey. The development of one organ is accompanied with the disappearance of the other, and the phenomenon may become, thus, an example of co-ordinated or correlated Croonian Lecture, Proc. Roy. Soc. Lnd., Ser. B, 1910, lxxxii, p. 547. *" Natural Theology," chap. xxiii. 3Challenger Expedition Report. Deep-sea Fishes, by Dr. Gunther. development, of the same class as the disappearance of the gills of the tadpole, which proceeds with the growth of the lungs. Gunther (loc. cit.) observes that light-producing organs are very generally distributed in the abyssal fauna, and that those parts of the ocean in which phosphorescent animals are abundant must be sufficiently illuminated to enable such as are provided with well-developed eyes to perceive objects around.
It is, however, with the results of increased exercise that Lamarckism more particularly deals, and with this I may briefly conclude.
In the case of the camel, then, the callosities which form at the various spots on which the animal rests, are matched in kind, for example, by that produced in an untreated talipes varus, where a circular cushion with thickened epidermis forms in front, and to the outer side, of the proper heel as a result of the intermittent pressure to which the part is submitted in walking; similar callosities have at times been seen on the knees of infants who for different reasons are unable to stand, and who, in consequence, progress upon the bended knees. The callosities of the carmel are strictly acquired by increased use during the lifetime of each individual. Yet all that is transmitted is the capacity to acquire them under the action of the same external conditions-not the structures themselves, as the observations recorded in the present paper demonstrate.
Precisely the same is true of the carpal callosity which is acquired in the giraffe by the animal dropping upon the flexed joint in order to gain the recumbent position. At the time of birth, the carpus is covered with hair even more. abundantly than elsewhere, and there is no trace of epidermal thickening. In this respect there is a pronounced difference between the callosities of the camel and those of the baboon and other monkeys. The areas concerned are, in the first, hairy at the time of birth; in the baboon they are, even microscopically. hairless. In neither case is there any epidermal thickening. It is clear from this that the structures fall into different categories, and that they cannot both have been similarly acquired. And seeing that the hairless callosity in the camel obviously is acquired as a result of pressure and friction, we may conclude that the hairless ischial area in the monkey has not been. The reasoning will apply equally to the hairlessness of the palm and sole of the monkey, which, of course, are as devoid of hair in the foetus as they are throughout the rest of life. The marked differentiation in thickness of the nails in the foetus may be adduced as a proof that epidermal thickenings may be ante-natal, for it answers the objection which may be urged, that all such are accompaniments of post-natal growth as distinguished from intrauterine development. And the fact still further increases the difficulties of the Lamarckian doctrine; for if the ungual thickenings have been ancestrally acquired by the increased use of the epidermis on the backs and apices of the terminal phalanges (fronm scratching, &c.), how is it that these are congenitally present, whilst the thickening on the ischial area is not ?
The hairless gluteal integument overlying a local thickening of subjacent fat, and the latter of an unusually fibrous character, is comparable, in some ways, to that of the palm and sole. Yet it differs from these in the simpli'city of its structure. It is sometimes supposed that the epidermis of the palm is thicker at the time of birth than that, say, on the dorsum of the hand. This is true only with reservation. The essential feature of the palmar and plantar areas is their papillary complexity, and associated with this, their increased tactile sensibility. The increase in thickness of the epidermis is due to the filling in and levelling of the interpapillary spaces; on the summits of the papillke the epidermis is no thicker than it is on the dorsum of the hand. This is illustrated in the accompanying microphotographs, which show vertical sections of the skin of the palm and of the dorsum of the hand from a foetal Macacus at full term, from the same animal, in fact, as that from which the sections of the ischial " callosity " previously described, were prepared. A proper thickening may afterwards result in correspondence with the degree of use to which the structure is put. And so in the case of the naked area over the ischial turberosity.
What the significance of the thinly skinned hairless gluteal districts may be, can only be guessed at. It may be pointed out that the hairless area is not strictly limited to the callosity itself-i.e., to the site of the horny thickening acquired after birth. In the fine example of Anubis Baboon now in the Gardens of the Zoological Society, the hairless condition extends considerably beyond the proper callosity, and beyond the parts actually in contact with the ground when the animal is sitting. In the Mandrill, likewise (Zoological Gardens, 1911) , there is a widespread, thinly piliferous area, red and blue in colour, over the whole buttock, the extent of which exceeds that of the proper callosities.
Specialized glandular areas, though not gluteal in position, are of somewhat wide occurrence amongst antelopes. In some cases the glandular area is piliferous, in others bare, and in yet a third set there FIG. 9 .
A vertical section of the palm of a newborn Macacus. The chief feature of the skin is its papillary complexity. The thickening of the epidermis results from the filling in and levelling of the interpapillary spaces. On the summits of the papillae the epidermis is no thicker than it is on the dorsum of the hand.
FIG. 10.
A vertical section of the dorsum of the hand of the same newborn Macacus. As contrasted with the palm, the papillary development is notably less, but the 'thickness of the epidermis is as great as it is over the summits of the palmar papillae. jy-17a is a thinly skinned naked area around which the glandular zone lies.1 They are found in diverse parts of the body: on the head, the trunk, or limbs. The well-known congenitally hairless foci on the inner side of the forelimbs of Equidae fall into the same category. The naked ischial districts, themselves glandless, are possibly, then, vestiges of the third of the conformations just referred to, and perhaps sexual in their function. Teleologically there is no reason why the ischial callosity should be formed on histologically hairless cutis rather than on hairy; and as an exceptional occurrence, the callosity may be acquired in monkeys in which the naked. area is normally wanting. Neither the one nor the other is present in the normal anthropoid. The chimpanzee in the sitting attitude rests with the buttocks not on the ground, but touching the upper side of the heels, like the coloured races of mankind. The exceptional case I may refer to, is that of the Orang at present in the Gardens of the Zoological Society. This particular animal presents two callosities, but they are not strictly normal in position, and the explanation of their unusual formation must be that the bones are misshapen and their relations disturbed; for Mr. Pocock tells me that the animal, when young, was extremely ricketty. Here, of course, the callosities have formed on piliferous skin, the hair of which has been worn down.
To sum up: the conclusions of the foregoing considerations would be that the microscbpically hairless condition of the gluteal skin in the monkey at birth ig not attributable to the transmission of a character ancestrally acquired as a result of pressure and friction, and that the proper callosity being acquired from these causes, is not present in the newborn, but has to be again acquired. I R. I. Pocock, " On the Specialized Cutaneous Glands of Ruminants," Proc. Zool. Soc., 1910.
